
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 10

1200 Sixth Avenue
Seattle, Washington 98101

Reply To .

Attn Of: ECO-083

MEMORANDUM

SUBJECT: Pacific Sound Resource: Determination of the Suitability of Dredged Material
from Federal Operations and Maintenance activities at the Lower Snohomish
River Settling Basin and adjacent Navigation Channel for Capping Material

FROM: John Malek, Team Leader
Sediment Management Program
Aquatic Resources Unit

TO: Sally Thomas, Remedial Project Manager

1. The Corps of Engineers intends to maintenance dredge up to 272,000 cubic yards of sediment
from the lower Snohomish settling basin and the adjacent navigation channel (between 304+00
and 375+00), an authorized federal project, at Everett, Washington. As part of the Corps'
approval process, the material was characterized pursuant to the guidance and requirements of
the Dredged Material Management Program (DMMP), of which EPA is a member agency. The
DMMP agencies completed and signed a Determination of Suitability, dated January 28, 2004,
for the project (attached). The DMMP determination was for proposed disposal at the DMMP
open water site in Port Gardner and/or for beneficial use. The primary record supporting the
Determination of Suitability is located at the Seattle District office; however, copies of primary
documents (e.g., Sampling and Analysis Plan and Data Report) are also filed in the Aquatic
Resources Unit at the Region.

2. The remedy for the Pacific Sound Resources Superfund project includes construction of a
sediment cap. The remedy anticipated that dredged material(s) determined to be suitable for
construction of the cap remedy could become available during construction (either from Corps
dredging projects or private projects permitted by the Corps) and should be able to be accepted
and used by EPA for the selected remedy. (Appendix F of the Final Design Submittal, Pacific
Sound Resources Superfund Site, Marine Sediment Unit, Seattle Washington, dated February 3,
2002 presents design drawing and example specifications to be used in construction of the
sediment cap; material specification for Dredged Cap Material are provided in attachment F-l.)
The characterization protocols used by the DMMP agencies to determine suitability for permit
actions are appropriate for characterizations under Superfund, in this instance as capping material
at the Pacific Sound Resources site. As appropriate permits/permissions must be secured to
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dredge any sediments, EPA decided that the most efficient protocol would be to review such
projects after such approvals are completed for suitability of the material for use with the Pacific
Sound Resources remedy. No permit is needed for discharge at the Superfund site if the material
is accepted by EPA. Clean dredged material (that meets the specifications for capping) would be
placed as cap material, in accordance with the design plans under Corps oversight. Because
barge loads of dredged material are not identical, the Corps may exclude or reject individual
dredged material management units or barge loads.

3. EPA (Justine Barton) reviewed the characterization performed for the DMMP agencies
leading to the DMMP Suitability of Determination. I have reviewed the DMMP determination
and primary documents with regards to the type of material needed by EPA for use as cap
material. Particular attention was paid to the grain size composition of the dredged material in
addition to the chemical nature of the material. Based on this evaluation, I conclude that the
dredged material from the Corps maintenance dredging project are suitable for use as cap
material at the Pacific Sound Resources site and can be accepted for that purpose. It is noted that
the dredged material management unit characterized by sample SNO-09 contains relatively more
silt than the other units and may require special attention during placement.

Effective: April 27, 2004

Attachment

cc: Justine Barton, EPA
Corps DMMO(Lauren Cole-Warner)
Corps HTRW (Miriam Gilmer)
Corps Operations (Patty Miller)
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MEMORANDUM FOR: RECORD January 28,2004

SUBJECT: DETERMINATION ON THE SUITABILITY OF PROPOSED FEDERAL OPERATIONS AND
MAINTENANCE DREDGED MATERIAL FROM THE LOWER SNOHOMISH RIVER SETTLING BASIN
AND ADJACENT NAVIGATION CHANNELS EVALUATED UNDER SECTION 404 OF THE CLEAN
WATER ACT (CWAJ FOR OPEN-WATER DISPOSAL AT THE PORT GARDNER NONDISPERSIVE
DISPOSAL SITt: AND/OR FOR BENEFICIAL USE.

1, jntrocfiictiog. ^Q following summary reflects tho consensus determination of the Dredged Material.
Management Program (DMMP) Agencies' (U.S. Army Corps of Engineers, Department of Ecology,
Department of Natural Resources, and the Environmental Protection Agency) with jurisdiction on dredging
and disposal on ihe suitability of up to 272,000 cy of sediment from the lower settling basin and adjacent
navigational channel between Stations 304+00 and 375+00. This federal maintenance material from the

•toworSnohomlsh Navigation Channel in EveieU, Wdbliinytun is piuuused lurbe disposal ai Uie Puil —
Gardner DMMP unconlincd open-water disposal site or at an approved beneficial use site.

This determination of suitability for open-water disposal is based on the acceptability of the sampling
conducted by Seattle District, Corps of Engineers contractors and subcontractors in September 2003
(lable 1). All relevant test data from this sampling event Is contained in a report submitted by Anchor
Environmental dated December 2003. These data were considered sufficient and acceptable for decision-
making by Ihe Agencies.

Table I. Project Summary,

Proposed disposal sites
Sediment ranking

Project Insl dredged

Fall-Winter 2004/2005
Port Gardner non-dispersive disposal site, or beneficial use
Low moderate, homogenous
Stations 333+50 to 345+50: 15 Jan - 8 Feb 2001 Stations
304+00 to 324+00: Jan 2002

2. Regulatory Tracking Table.

SAP received
SAP Approval date
Sampling datefs):
Data report submitted date:
DAIS Tracking #
Recency Determination Date: LM Concern (5-7 years)

September 2, 2003
September 22, 2003
Sept. 23 -25, 2003
December 2003
EVEDS-1-A-F-190
Sept. 2008 -2010

d.. The area proposed for maintenance dredging was last characterized in 1996 and
drudged in 2002 (Table 1). Material from this portion of the Snohomish River navigation channel has been
used previously for beneficial uses, including capping and for the Jetty Island habitat restoration project.



THU V 'd>4 t UtJflUh ShfflTLh U1BTK1U1 NU, î Ub fb4 44/U K,

The area proposed for dredging is ranked "low-moderate" by the DMMP agencies, based
on previous tost data. For low-moderate homogenous material, the DMMP requires a minimum of one field
sample for each 8,000 cy and one laboratory analysis for each 40,000 cy. For the current characterization,
33 separate corn samples were combined into 9 composites for analysis. Each analysis represented one
DMMU of between 11,000 and 37,000 cy of material (see Table 3). Each DMMU met the requirement of
dredging independence, such that the area represented by each sample could be dredged independently
from surrounding DMMUs should they have different suitabilities for open water disposal or beneficial use.

Sampling look place on September 23-25,2003 aboard the Corps vessel Puget. The approved SAP was
followed, Thirty-six core samples wore taken with a Vibracore sampler and processed on board the vessel,
Material from each core was taken to the depth of the dredge prism and composited with other cores from a
given DMMU. Material from the one-foot layer directly below the dredge prism was taken as a Z-sample for
most cores and archived. No Z-samples ware collected from 7 out of 36 samples due to core refusal short
of the target sampling dopth.

4. goQ.vento.nal.and Chemical Analysis. The Agencies' approved sampling and analysis plan was
followed, and quality assurance/quality control guidelines specified by PSEP and the DMMP program were
generally complind with. Conventional (Tablo 3) and chemical analyses (Appendix A) were performed by
Columbia Analytical Services (CAS) of Kelso, Washington, Chemical analysis results demonstrated that
there wero no detected or non-detected SL exceedances of any DMMP chemical of concern in any sample.
Also, because this material has been proposed for use as capping material, It was tested for Atterberg
limits-a test used to estimate strength and settling characteristics. All material tested was found to be
'non-plastic'by tho Atterberg limit testing.

All data complied with general QA/QC requirements of the DMMP (Table 4) and were acceptable as
qualified by tho laboratory,

Tablo 3. Conventional Results, Lower Snohomish Settling Basin, DY 2004.

Pwwiletor
Dcpili inicival
Volumo, cubic yards

JR
</»

1
Vofclj
r.9l|l.!

Fotah

Gravel
Total Sand
Sill
Clay
Finos (silt + clay)

olids (%')"""
rololila solids (%)

fl'Ammonia (mg/kg)
jtolfirjd (mg/kg) _ ^

S1
0-4.7 ft

11,360

0.6
76.4

I 15.8
5.0

20.8

0.6 J
75.7
2.34

26
.0.9

52

o-a.4ft
36,550

0.9
71.5
21.2
7,0

28J2j
1.4J

65.2

6.19

48
173

S3

0-1 1.9 ft

35.430

0,5
81.3

12.7

5.2
17.9

2.48

66.5

4.6
41

43 J

34

0-10.1 ft

36,990

0.4
67.6

23.1

7.9
31.0

1.19

63
5.36

57
158 J

S5

0-7,8 ft

32,620

0.2
60.0

31.6

8.0
39.5

1.94

59.3

6.15

52
"480

56

0-6.4 ft

23,910

0.3
64.4

26.2

8,1
34.3
1.42
66.3

4.4
52

118

S7

0-4.2 n
24,740

0.1
58.4
33.8
7.1

40.9

1,44
62,2

5,31
48

190

S8

0-5.3 ft

35,800
0.1

53.9
36.2
9.0

45.2
4.55r 61.4
5.47

49
127

S3

wn
33,810

1.1
48.3
41.8
8.7

50.5

2.71
58.1
6.2
42

0.9 U

Lew Siiohomiih OiM
P.uilgbiliiy Drtcnpinaliw Memorandum
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Pr/>rlc.lrtn

Vbtrfx Spites

Reference
Materials

Surrogate
Spikes

QA Element
Metals
Onjanlcs
Molals
Orgonlcs:
Wattles
Scmlvolatites and
Pesficiites

Mehls-

Organics

Volalilcs

Pesticides

Semi-volalilca

Warning Limits
None
35%RPDorCOV
None

70-150%
50-1507.

Nono

None

85% minimum
recovery .

60% minimum
• recovery

50% minimum
recovery

Action Limits
20%RPDorCOV

50% COV or a factor of 2 for duplicates
75-1 25% recovery

None (however, zero percent recovery may be
. cause for data rejection)

95% Cl if specified for a particular CRM;
80-1 20% recovery if not.

95%ClforCRMs.
No fiction limit For uncertified RMs.

EPA CLP chemical-specific recovery limits '

s- -Comparison to SMS Guidelines. All results of (he chemical analyses were organic carbon
normalized, if necessary, and compared to Washington State Sediment Management Standards (Appendix
fl). This analysis showed that levels of all detected and most undetected contaminants were below the
Sediment Quality Standards (SQS) set by Washington State. One chemical (hexachlorobenzene) was not
dolected, but tho organic carbon normalized detection limit in one sample (0.47 mg/kg OC) was slightly
above llic SQS guide-linos (0.38 mg/kg OC). This occurred in SNO-1, with the lowest total organic carbon
concentration (0.6%) of all project samples. This apparent exceedance was likely caused by the low
organic carbon concentration as well as a general difficulty for achieving low detection limits for HCB. The
DMMP agencies agreed that there Is no reason to believe that this non-detected chemical is present at any
level of concern, Thus, this analysis indicates that all sediments tested are suitable for beneficial uses
under Washington State Sediment Management Standards, including use as cap material,

6. Suitability, This memorandum documents tho suitability of proposed dredged sediments from the
lower Snohomish settling basin and adjacent navigation channel for disposal at a DMMP open-water
disposal site, or at an approved beneficial use site. The data gathered were deemed sufficient and
acceptable for regulatory decision-making under the DMMP program. Based on the results of the
previously dosciibod testing, the DMMP agencies concluded that all 271,210 cy are suitable for open
water disposal. This determination of suitability does not preclude the consideration of this material for an
appropriate beneficial use. It does not constitute final agency approval of the project. During the public
comment period that follows a public notice, the resource agencies will provide Input on the overall project.
A final decision will be made after full consideration of agency input, and after an alternatives analysis is
done under section 404(b)(1) of tho Clean Water Act.

7. References.

Anchor environmental 2003. Data Report: Sediment characterization results for the Lower Snohomish
River settling basin and adjacent navigation channels. Prepared for the Seattle District, US Army
Corps of Engineers, December 2003.

SniUbilily Determination Memorandum
P8Q33/8 Final 1/28/04
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Concur:

.
Da

Onto

ate

Latiran Cote Warner, Seattle District Corps of Engineers

JuslinojBaron, Environmental Protection Agency

TomGries, Washington Department of Ecology

PetCTLcon l̂shlngton Department ofTJalural Resources

Copies Fuwlulitd:
Goorgs Hart, Corps
Patty Miller, Corps
Miriam Gilnier, Corps
Peter Leon, DNR
Tom Grios, Ecology
Lome' Randall, Ecology
Justine Barton. FPA
Rfivi Sanga, EPA
Allison Hiltner, E-PA
Saily Thomas, EPA

Siifltdnlily Dcli-jmlnslion Memorandum
Page 4/8 Final 1/?8/04
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APPENDIX A
. Uw&rlSnohQ'ml&ftcher«lca! resiilife compared to DMMP guWedhes'. ' - . . ' . ,"'•; V ,-.. ' i. J '• ";l. .'..;•.•' '

SL BT ML SNO-1 SNO-2 SNO-3 (S'NCM SNO5 SNO-6 SNO-7 SNO-B SNO-9

Mrf.i!s (fflg/ko)
Anlimony
Atsonto
Cadmium
Chromium
Copp*y
load

Merciiw
Nickel

.̂ olunium
Silver
Zinc

Jrlhul)r|lin_(|.ig/l p_orc«ntw)_

J?At',? d'g/fcn-PW)
Tottil LPAH

N^Uhnleno
Actnaphlliylcno
Acfinaphlhone
Huorcne
PlKiiianBiir.no-
Ajiilirjcene

2-MoHiyfna0hthAte;if?

150 - 200
57 507.1 700
5.1 11.3 14

267 -
390 1027 1300
430 975 1200
0,41 15 2.3
140 370 370

3
6.1 6.1 8.4
410 2783 3800
0,15 0.15 -

0.09 N
6.4

0.19
25.8 N
20.3
4.69
0.03
24,7
0,59

0.05
35 N

0.046 U

0.1 IN
6.9

0.18
28.7 N
22.5
6,5

0,05
27,5
0.6 B

0.07
38.4 N

0.024 U

0,13 N
6.6

0.15
30.5 N
24.9
6.39
Q.Q5
28.4
0.4 B

0,06
42.7 N

0.045 U

0.13 N
7.4

0,18
32.5 N

28.3
7,05
0.06
30.9
0.3B

0.08
45.1 N

0.02SU

0.14 N
11.1
053
32.6 N
30.8
8.95 ]

005
30.8
0.4 B

0.1
51 .9N
0,02 U

0.13N
7,9

0.18~

35.6 N
28.7

7

0.04

32.1
0.4 B

0.08
46.3 U

0.023 U

5200 - 29000
2100 - 2400
500 - 1300
500 - 20001
510 - 3000
1500 - 21000
9CO - 13000
670 - 1900

42
10U
10U

10U
10U

2J
2.2J
10U

37
10

2.7 J
3.7 J
3.4 J
13

4.2J
2.5 J

45.8
9.2J
10U
6J

5.2J
19

6.4 J
3.6J

39.2
4.9J
10U

4.6J
5J

19
5.7J
10U

33.7
4.2J
10U

4.3 J
4.4 J
16

4.8J
10U

49.6
8.8 J
9.8 U
6.3 J
5,8 J
23
5.7 J
4.3 J

0.16N
10

0.19

34.1 N
33.6
9.42
0.08
325

0.6 B
0.1

50.2 N
0.02 U

OJ5 N
11
02

36,7 N
35

9.52
0.08
33.7
0,8

0.11
49.5 N
0.02 U

0.17N
10.7
024
35.3 N

36
9.59
0.06
34.6

1.1
0.11

51 .2 N
0.02U

56.4
BJ

9.9 U
8.6 J
6.6 J
22
11

3.4 J

47.1
7J

11 U
5J

5.1J
15
15

2,5J

60.4
9.1 J
10U

8.9 J
7.1 J
26
9.3J
3.7J

IIPAHiMi/hfl.DW}
TctelUPAH

.fliroraMione
Pyrcno

C"!twi[:ilanthracon3
Chryswiu
Totnl bcnzofluoranlticries

jJnnzofaluyran,;
hlctonod.S^-crilpy/cne
Dil)cn2t)(>i,fi)an[iir3conQ

^Usi î p(t],tijj)j)ufy!ono

12000 - 60000
1700 4600 30000
2600 11980 16000
1300 - 5100
1400 - 21000
3?.00 - 9900
1600 - 3600

600 - 4400
230 ' - 1000
6?0 - 3200

19.5
7.6 J
6.9J
2.6J
2.4 J
10U
10U
JOU
10U
10U

100.9
25
23
9.1J

12
14.6
7.4J
4.5 J
9.9 U
5.3 J

119.3
35
31

6,6 J
11

17.4
7.5 J
4.4 J
10 U

4.2J

100,6
23
20
0.8 J
13

18.8
7.8 J
4.4 J
10U

4.8 J

121.4
25
27
11
16
22
9.4 J
5.4 J

L 10U
5.6J

137.9
42
38

6.2J
30

13.5
6.2 J
9.8 U
9.8 U
95 U

138.5
33
28
12
22
22
10

6.3 J
9.9 U
5.2J

102.9
25
22
11J
12

16.7
7.9 J
4.2 J
11U

4.1 J

236.1
60
53
29

29
35
16

7.6 J
10 U

6.SJ
OhlorliwtctJJiydrwai bons (; wftg-DW)

- J i4.-plchlurqbgn7nno __
1,2 îditoiobcr>iefic

J^Triclitorobeiwne
..Hcnayhlofofccwcne

170
110 - 120

35 - 110
31 - 04
22 168 230

F;i<Mltel.(u$k3"DI/!/}
Dii'DClhytphllialjiiii
Dicthylphiiicilalo
Ui-n-tiutylphlhalale

. HutyEjoiizylptitliilntn

.his^Elhyltiflxyĵ plitli/JfiK;
()i-n oclylglilhalala

1400 -
1JOO -
5100 -
970 -
8300 -
6200 -

10U
10U

.10U
2U

2.8 U

10U
10U
10U
10U

7.3J
10U

9.9 U
9.9 U
9.0 U
2,41)
3.3U

10U
10U

10U
2.3 U
3.2 U

10 U
10U
10 U

2.4 U
3.4 U

10U
10U

10 U
2.6 U
3.6 U

9.8 U
9.8 U
9.8 U
25 U
3.2 U

9.9 U
9.9 U

.. 9.9U
2.SU
3.4 U

11U
11 U
11 U

2.5 U
3.5 U

10U

10U
10U

2.6 U

3,7 U

9.9 U
9.9 U
9.9 U
9.9 U
15J

9.0 U

10U
10U
10U
10U
17J
10U

10U
10U
10U
10U
11J
10U

10U
10U
10U

10U
18J
10U

9.8 U
9.8 U
9.8U
9.3 U
14 J

9.8 U

9.9 U
9.9 U
9.9 U
9.9 U

. 7.3 J
9.9 U

11U

11U
I 11U

11U
18J
11U

10U
10U
10U

3.1 J
14J
10U

sWlily OetwnrnnoUon Merrmrandym
ParjeS/S Final 1/28J04
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Lower S'nohomteh chemical results compared to DMMP guidelines ' ' .'• .''. • .-.•/•: .'.'.' •• >,'. ' '••' ', ' ' ' ' ',"" '•
' ' f .8U ' BT .ML SNO-1 5N.O-J1 .SNO-3. SN64

r'linnolsJpg/kg.-DW}
PlKtnOI ,

2-Moiliylphenol
4Mfilhy1priorio|
2,40iinolf-,>ilphftnol
PanlacftaophGnol

Miwpllanepus (yjj/k.-j-DW)
Beiuyl alcohol
Benzole acid
Dih/wofumn
1 toxaohtoruoihane
iinxjchlprghiitadieno _

420 - 1200
6 3 - 7 7
570 - 3QOO
29 - 210

400 504 630

15 J
10U
10 U
7.3 U
SOU

70
9.9 U
27
8.5 U

SOU

SB
10U
42
8.3 U
sou

23 J
10U
23
8,8 U
SOU

'SNO4 -.SHO-7 : SNO-S •SNO-9

J9J
10 U
51
9.3 U

COU

28 J
9£U

48
8.3 U
49 U

47
9.9 U
30
8.9 U
SOU

19J
11U
13
9U

51 U

35
10U
13

9.5 U

35J

57 - 870
6-50 - 760

MO - 1700
1400 - 14000
29 - 270
20 - 130

10U

200 U
10 U
10U
10U
10U

9.9 U

200 U

2.6 J
9.9 U
9,9 U
9.9 U

12
200 U

3.1J
10U
10U
10 U

8.4 J
200 U

2.9J
1DU
10 U
10U

13
200U

2.9 J
10U
10U
10U

9.8 U
200 U
3,8 J
9.8 U
9.8 U
9.8 U

9.9 U
200 U
4.3 J
9.SU
9.9 U
9.9 U

6.9J

210U

3.2J
11U
11U
11U

14
200U

4.3J
10U
10U
10U

vobCiosftjg/iiaPV)
Elhy!tanz«ne

. Teliflchlwpplhena
Tfichloroctlieno
Xytano (tola)

'i^icjtJpiJyjjAjj'OVV]
DO f Jtcital)_
4,<|'-ODD
4.4'-DDE
44'-DDT
Aklrln .
Dioldrin

(jd;nlna-DHC (Ljrtitonql
Vital cliluninno (OMMP)
HeptKhtor

PCBsAig/kg-OW)
Ajwjor 1016
Aiodijf 1221
Aroclor 1232
A/oclor 1?42
Arocbr 1248
Mx*» 12M
Aroolor 12GO

Tola! PCHs
f'CtWI)cslIc]das(flTgij(f).OC;)
alpha-Bile
Tolol PCBj

10 - 50
57 -. 210
100 - 1600
40 - 160

6.5 U
6.5U
6.5 U
6.5 U

6.0 50 69
_ M

.- _ —

- .,

10
10
10 -
10 37
10

— • — *-

.. _

- _ —

- -. —

•P. _ _

* " .4

_ —

— «_

10
38

0.86 LI
0.8GU

I O.B6U
0,86 U
0.06 U
0.86 U

0.86 U
I 0.88 U

0.80 U

7,6 U
7.6 U
7,6 U
7.6 U

7.5 U
0.92J
7.5 U
7.5 U

7.9 U
1.1J
73 U
7.9U

8,4 U
8,4 U
8.4 U
8.4 U

7,5 U
7,5 U
7.5 U
7.5 U

8.1 U
0.82 J
8.1 U
8.1 U

8U
81)

8U
8U

8.7 U
8.7U
8.7 U
8.7U

0.97 U
0.97 U
0.97 U
0.07 U
0.97 U
0.97 U
0.97 U

1.2U
1.2U

8,6 U
13U

8.6 U
8.6 U
8,6 U
8,6U
8.6 U
18U

0.14 U
3U

9.7 U
20 U

' 9.7 U
9.7 U
9.7 U

I 9.7 U
' 9.7 U,

20U

0.07 U
1.43 U

0.91 U
0.91 U
0.91 U
0.91 U
0.91 U
0.91 U
0.91 U
0.91 U
0.91 U

1U
1U
1U
tu
1U

1U
1U

0.13
1U

9.1 U
19U

9.1 U
9.1 U
9.1 U
9.1 U
9.1 U
19U

0,04 U '
0.77 U

10U
20U
10U
10U
tou
10U
10U
20U

0,08 U
1.58 U

2.7

1-1 U
1.1 U
2.1
1.1 U
1.1 U

0.31JP
1,78
1.1U

2.13
0,23 J
0.91 U
1.9 P

0.91 U
0.91 U
0.91 U
0.91 U
0.91 U

0.96 U
0.96 U
0.96 U
0.96 U
0.96U

0.96 U
055U
0.32
0,96 U

2.2
0.98 U
0.98 U^
Z2p

0.98 U
0.98 U
0.98U
0.19
0.98 U

1.2
12

1.1 U
1.1U

1.1U
1.1 U
1.1 U

0,23
1.1 U

11U
21 U
11U
11 U
11U
11U
11U
21 U

0.06 U
1.08U

9.1 U
19U

r~g.i u
9.1 U
9.1 U
9.1 U
9.1 U
19U

0.06 U
1.34U

9.6 U
20 U
9.6 U
9.6 U
9.6 U
9.6 U

9.6 U
201)

0.07 U
1.39U

9,6 U
20 U
9.8 U
9.8 U
9,8 U

i 9.8 U
9.8 U
20 U

0.02 U
0.44 U

11 U
21 U
11U
11U
11U
11U

11U
21 U

0.04 U
0.77 U

Notcc;
• U: Tho compound was snnlywd for, but not delected CNon-detccl") at or above (he method detedion limit (MDL).
9 J: Thq result is an estimated concentration based on either a laboratory quality control sample exceedence, or the reported

concentration Is less Uian the method reporting limit (MRL) but greater than the MDL
« DW: Dry weight
» DC: Oiganlcct-rbon
« 2-Mctliylnaphflwlone is not added to other LPAHs as part of the total LPAH levels.
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APPENDIX B

l.pwef Snohomish'chem cal resull
.SQs'tSL

9 compare^ to {5MS guideline*
• SNCtt. I'SNCM,' SN^kS ̂

• v . f I«P»

.SNO-7 , ] $N0^1 SN#9"

vli'iils jn^/kg)
A.t§snfc
CpfJmlum
Chromium
Copper
Land
Mora iiy
Silver
flue

57 93
6.-J 6.7
2CO 270
3DO 390
450 530
0.41 0.59
6.1 6.1
410 9GO

6.4
0.19
25.8 N
20,3
4.63
0.03
0.05

35N

6.9
0.18
28.7 N
22.5
6,5

0.05
0.07
38.4 N

6.6
0.15
30.5 N

L 24.9
6.39
0.06
0.06
42.7 N

7.4
0.18
32.5 N
28.3
7.05
0.06
0.08
45,1 N

, 11.1
0.23
32.8 N
30.8
6.95
0.05

0.1-
51.8N

r.9
0.18
35.6 N
28.7

7
0.04
0.08
40.3 N

10
0.19
34.1 N
33.6
9.42
0.08
0.1

502 N

11
0.2

36.7 N
35

9.52
0.00
0.11
49.5 N

10.7
0.24
35.3 N

36
9.59
0.06
0.11
51 .2 N

Phenols (M3/*3l_ '
F'liwi!
2-Mcttiyljiilwnol

4-Mtlhylphenol

2,4 •Olmclhylphcniil

L PoirtadliloiuplictiDl

4?0 1200
63 63
670 670
29 29

360 690

15J
10 U
10U
7,3 U
SOU

70
9.9 U
27
8,5 U
50U

38
10 U
42
8.3 U
SOU

23 J
10U

I 23
8.8 U
50 U

29 J
10U
51
9.3 U
SOU

28 J
9.8 U
46
8.3 U
49U

47
9.9 U
30
8.9 U
SOU

19 J
11U
13
9U

51 U

35
10 U
13
9.5 U
35J

MiCCCllafiOOIW (MM

Hofizvl alcohol | 57 73
Benzole acid ] G60 650

10U
200 U

9.9 U
200 U

12
200 U

8.4 J
200 U

13
200 U

9.8 U
200 U

9.9 U
200 U

6.9 J
210 U

14
200 U

.Organic Csilion ftor-.u.ilted
LTAHs (mfllKg-OC) M

Total IPAH
N3|*lhwlono
Acenaphlhytano
Ar-eiwpMhene
FtuorfitiQ
Phenantlirene
Afilhrcinona
2-Meiljylnoplitiiaioiie

370 780
BO 170
Cfi 66
16 57
?3 79
100 480
220 1200
38 64

0.7
1.67U
1.67U
1.6? U
V67U
0.33 J
0.37 J
167U

P..64
0.71
0,19.1
0.26 j
054 J
0.93
0.3 J

0.1 8 J

1.85
0.37 J
0,4 U

024 J
021J
0.77
0.26 J
0.15 J

3.29
0.41J
0.84 U
0.39 j
0.42 J~~l
1.6

0.48 j
0.84 U

1,74
0.22 J
0.52 U
0.22 J
0.23 J
0.82
0.25 J
0.52UJ

' 3,49
0.62 J
0.69 U
0.44J
0.41 J
1.62
0,4 J
0.3J

3.92
0.56 J
0.69 U
0.61 J
0.46 J
1.53
0.76
0.24 J

1.04
0.15 J
024 U
0.1 U
0,1 U
0.33
0.33
0.05 J

2.23
0.34 J
0.37 U
0.33 J
0.26 J
0,96
0.34 J
0.14 J

HPAHa [,T,q/KfrOC)

Total UPAH
FhmranllKmc
Pyrune
Dcnzu(oJanlhrao(,TO
Chiy.8nn3
B6fl2o(a]pyraiQ
Io't1

ino{ 1^2,3' ocl)i lyrane
Dilw-nin^nnlliiKono
Br.ii7o(oLhJ)|xrylcne
TobilbttiuolliioraoUiotwa

5!i'P?|j|i'si!fi!!il<?;.?.{'!P''1 {53
1,4-DfcllKXOlitlnl:-R8

.- 1,?-Dichtofohciwne
12.4-TrichtorobftiiSJfW
teachiorolsiwuiw

SCO 5300
160 1?00
1000 1400
110 270
110 460
99 210
34 68
12 33
31 78
230 450

3.25
1.27J
1.15J
0.43 J
0.4 J

1.67U
1.67 U
1.87U
1.67 U
1.67U

7.21
1.70
1.64
0.65 J
0.80
0.53 J
032J
0.71 U
0.38 J
1.04

4.81
1.41
1.25
0.35 J
0.44
0.3 J

0.18 J
0.4 U

0.17 J
0.7

8.45
1.93 I
1.68
0.74 J
1.09
0.66 J
0.37 J
0.84 U^

0.4 J ,
1.58

6.2G
1J29
1.39
0.57
0.82
0.48 J
0,28 J
0.52 U
0.29 J
1.13

9.71
2.96
2,68
0.58 J
2.11
0.44 J
0.69 U
0.69 U
0.69 U
0.95

9,62
2.29
1.94
0,83

J.53
0.69
0.44 J
0.60 U^
0.36 J
1-53

2.26
0.65
0.49
024 /
0.26
0.17 J
0.09J
0.24 U
0.09 J
0.37

8.71
221
1.96
1,07
1.07
0.59
0.26 J
0,37 U
0.24 J
1,29

l/kfrOCL^
3.1. 9
Z3 2.3

0.81 1.8
0,38 2.3

1.67 U
1.67U_,
0.33 U
0.47 U

0.71 U
OJ1 U
0.17U
0.24 U

0.4 U
0.4 U

0,09 U
0.13U

0.84 U
0.84 U
0.2U

0,29 U

0.52 U
0.52 U
0.1 3 U
OJ9U_

0.69 U
0.69 U
0.16 U
0.23 U

0.69 U
0.69 U
0.17U
024U

0.24 U
024 U
0.05 U
0.00 U

0.37 U
0.37 U
0,1 U

0.14 U

SuilaMily Dclwminaliw M.!rnorar.clum
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LowerSnph<)m.is{i, chemical 'results' cb'rnpared to SM$ guidelines7 ;i; • <;';
SNO-2 1 ' SNO-3 '' |' SN(i4' [ ' SNCW

•\y.. •• ;

•lc#i' SNCii'
',", ;!::','V

MiButitM (mfl/kq-OC)
Dimclhvjphlhalate

Dfsthylplithalate
Di-n-buiylphlMaiu
Bylylbfinjyl̂ tfislalo
h$2*|tyflif̂ l)ph!h.-ihta

DiflgdylpMialate

53 53

61 110

220 1700

4.9 64

47 78
58 4500

1.67U
1.67U
1.67U

1.67 U
1.22J
1.67 U

0.71 U
0.71 U
0.71 U
0,71 U
1.07 J
0,71 U

0.4 U
0.4 U
0.4 U

0.4 U
0.69 J
0.4 U

0,84 U
0.04 U
0.84 U

0.84 U
0.92 J
0.84 U

0.52 U
0.52 U

0.52 U
0.52 U
0.93 J
0:52 U

0.69 U
0.69 U
0.69 U
0.69 U

0.99 J
0.69 U

0.69 U
0.69 U
0.69 U
0.69 U
0.51 J
0.69 U

0.24 U
0.24 U
0.24 U
0.24 U
0.4J

0.24 U

0.37 U

0.37 U
0.37 U
0,11 J

0.52 J
0.37 U

MjectfllAnooiBjmflfiiu-OCl̂

HiiXBdilQ/or,jf.ii1ir!n<i

n- Nitiosodiphcftyl.vrilni!

15 58
3.9 62
11 11

1.67U
1.67U
1.67 U

0.19J
0,71 U
0.71 U

0.1ZJ
0.4 U
0.4 U

0.24 J

0.84 U
0.84 U

0.1 5 J
0,52 U
0,52 U

0.27 J
0.69 U
0.69 U

0.3 J
0.69 U

0.69 U

0.07 J
0.24 U
0.24 U

0.16J
0.37 U
0,37 U

PCB a {mg/kg-OGj

..ToflPCBs 1 12 65J 3U J143U 0.77 U 1.68U I 1.08U 1.34 U I 1.39 U 0.44 U 0,77 U

N: for metals: Uio matrix spike sample recovery Is not within control limits.
U: The compound WES enalyaed for, but not detected {'Non-detect") at or above the method detection limit (MDL).
DW: DrywCirj'U
OC: Organic garban

xnoMorobonzcno value exceeds SMS criteria; see text for details

Lower SnohombhOiM
iimorandu/n
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